Lipid alterations in human colon epithelial cells induced to differentiation and/or apoptosis by butyrate and polyunsaturated fatty acids.
The present study highlights the important association between lipid alterations and differentiation/apoptotic responses in human colon differentiating (FHC) and nondifferentiating (HCT-116) cell lines after their treatment with short-chain fatty acid sodium butyrate (NaBt), polyunsaturated fatty acids (PUFAs), and/or their combination. Our data from GC/MS and LC/MS/MS showed an effective incorporation and metabolization of the supplemented arachidonic acid (AA) or docosahexaenoic acid (DHA), resulting in an enhanced content of the respective PUFA in individual phospholipid (PL) classes and an altered composition of the whole cellular fatty acid spectrum in both FHC and HCT-116 cells. We provide novel evidence that NaBt combined with PUFAs additionally modulated AA and DHA cellular levels and caused their shift from triacylglycerol to PL fractions. NaBt increased, while AA, DHA and their combination with NaBt decreased endogenous fatty acid synthesis in FHC but not in HCT-116 cells. Fatty acid treatment also altered membrane lipid structure, augmented cytoplasmic lipid droplet accumulation, reactive oxygen species (ROS) production and dissipation of the mitochondrial membrane potential. All these parameters were significantly enhanced by combined NaBt/PUFA treatment, but only in FHC cells was this accompanied by highly increased apoptosis and suppressed differentiation. Moreover, the most significant changes of ROS production, differentiation and apoptosis among the parameters studied, the highest effects of combined NaBt/PUFA treatment and a lower sensitivity of HCT-116 cells were confirmed using two-way ANOVA. Our results demonstrate an important role of fatty acid-induced lipid alterations in the different apoptotic/differentiation response of colon cells with various carcinogenic potential.